We present gate-controlled single, double, and triple dot operation in electrostatically gapped bilayer graphene. Thanks to the recent advancements in sample fabrication, which include the encapsulation of bilayer graphene in hexagonal boron nitride and the use of graphite gates, it has become possible to electrostatically confine carriers in bilayer graphene and to completely pinch-off current through quantum dot devices.
Graphene and bilayer graphene (BLG) are attractive platforms for spin qubits, thanks to their weak spin-orbit and hyperfine interaction, which promises long spin-coherence times 1 .
This has motivated substantial experimental efforts in studying quantum dot (QD) devices based on graphene 2-10 and BLG [11] [12] [13] [14] . The major challenge in this context is the missing band-gap in graphene, which does not allow confining electrons by means of electrostatic gates. A widely used approach to tackle this problem was to introduce a hard-wall confinement by physically etching the graphene sheet 2 . In this way, a number of important milestones, such as the implementation of charge detectors 5, 6 and double quantum dots (DQDs) [9] [10] [11] as well as the observation of the electron-hole crossover 15 , of spin-states 16 and the measurement of charge relaxation times in graphene QDs 7 have been reached. However, the influence of disorder, in particular the edge disorder 17, 18 , turned out to be a major road block for obtaining clean QDs with a controlled number of electrons/holes and well tunable tunneling barriers.
The problem of edge disorder can be completely circumvented in BLG, thanks to the fact that this material offers a tunable band-gap in the presence of a perpendicularly applied electric field 19, 20 , a feature that allows introducing electrostatic confinement in BLG.
This route has been pursued by several groups to create QDs in BLG 13, 14, 21 . However, until very recently, essentially all devices were limited by leakage currents due to shortcomings in opening a clean and homogeneous band gap. A very recent breakthrough in this field has been the introduction of graphite back-gates [21] [22] [23] . Together with the technology of encapsulating BLG in hexagonal boron nitride (hBN), giving rise to high quality hBN-BLG-hBN heterostructures 24 , the use of a graphite back gate allows for a homogeneous and gate tunable band gap in BLG. This technological improvement allowed for an unprecedented quality of quantized conductance measurements 23 and, most importantly, allowed realizing complete electrostatic current pinch-off. The latter finally offers the possibility of electrostatically confining carriers in BLG and to implement quantum dots with a high level of control and low disorder, as very recently demonstrated by Eich and coworkers 21 .
Here, we extend this approach and show the formation and operation of electrostatically defined single, double and triple dots in gapped BLG.
The device consists of a high-mobility hBN-BLG-hBN heterostructure fabricated by mechanical exfoliation and a dry van-der-Waals pick-up technique 24, 25 . The BLG nature of the encapsulated flake is confirmed using confocal Raman microscopy 26 (data not shown). At the same time, it helps screening potential fluctuations due to the Si/SiO 2 substrate.
The BLG is electrically contacted by one-dimensional Cr/Au side contacts 25 , following the strategy described in Ref. 27 . On top of the upper hBN crystal we place metallic split gates using electron beam lithography (EBL), evaporation of Cr/Au (5 nm/45 nm) and lift-off. Assuming that the charge neutrality point is exactly at V BG = V SG = 0 V (which is in agreement with our data; see dashed lines in Fig. 1c) , the displacement field can be estimated
, where hBN ≈ 4 is the dielectric constant of hBN.
Fixing the BG and SG voltages at V BG = 1.56 V and V SG = −1.22 V (see cross in Fig. 1c) corresponds to E g ≈ 20 meV. In this configuration, we start tuning the finger gates FG1
and FG2. Each of these gates allows to individually pinch-off transport through the channel defined by the SG (see e.g. Fig. 1d ). At sufficiently negative finger-gate voltages, the current shows signatures of quantized conductance (see steps at currents below 20 nA in Fig. 1d ), which becomes unambiguously quantized steps in a four-terminal conductance measurement (see inset of Fig. 1d ). These results are very similar to the work recently reported by Overweg et al. 23 . At large negative finger-gate voltages, we reach maximum resistance values in the gigaohm regime.
In Fig. 2a we show the conductance as function of both V FG1 and V FG2 . In the upper right corner (regime II) the finger gates are tuned such that there is no barrier along the channel (resulting in high conductance, G > e 2 /h). In regimes I and III one of the gates is tuned such that an island of holes is formed underneath gate FG1 (regime I) or FG2 (regime III), respectively. The formed p-island is tunnel-coupled to the n-doped channel leads giving rise to a single-dot configuration (see upper illustration in Fig. 2b ). This behavior is well consistent with the very recent work by Eich et al. 21 . Fig 28 and m e is the electron mass. For the diameter of the island, we obtain d ≈ 170 nm, which is compatible with our device geometry.
Tuning both finger gates to more negative voltage, we enter a regime that can be understood as a triple-dot configuration consisting of a p-island, tunnel coupled to an n-island, From the substantially stronger broadening of the lines associated with the electron dot, we conclude that a large fraction of the bias voltage drops over ED.
This double dot regime shows a surprisingly high stability in finger-gates voltage space. 
